
CMS Phase 2 Projects 
CMS Projects Funded in 2012 
 
Andrews-02 (2012) 
Project Title: North American Regional-Scale Flux Estimation and Observing System Design for the NASA Carbon Monitoring System  

Science Team: Arlyn Andrews, NOAA ESRL, Arlyn.Andrews@noaa.gov (Project Lead)  
Elena Novakovskaia, Earth Networks, Inc., enovakovskaia@earthnetworks.com  

Keywords: Atmospheric Transport 
Land-Atmosphere Flux 

 
Balch-03 (2012) 
Project Title: Coccolithophores of the Beaufort and Chukchi Seas: Harbingers of a polar biogeochemical province in transition?  

Science Team: William (Barney) Balch, Bigelow Laboratory for Ocean Sciences, bbalch@bigelow.org (Project Lead)  

Keywords: Ocean Biomass 
Ocean-Atmosphere Flux 

 
Behrenfeld-01 (2012) 
Project Title: Characterizing the Phytoplankton Component of Oceanic Particle Assemblages  
Science Team: Michael Behrenfeld, Oregon State University, mjb@science.oregonstate.edu (Project Lead)  
Keywords: Ocean Biomass 

 
Bowman-01 (2012) 
Project Title: Continuation of the Carbon Monitoring System Flux Pilot Project  

Science Team: Kevin Bowman, JPL, kevin.w.bowman@jpl.nasa.gov (Project Lead)  
Holger Brix, UCLA, hbrix@ucla.edu  
Scott Denning, Colorado State University, denning@atmos.colostate.edu  
Christian Frankenberg, Jet Propulsion Laboratory / Caltech, christian.frankenberg@jpl.nasa.gov  
Kevin Gurney, Arizona State University, kevin.gurney@asu.edu  
Daven Henze, CU, daven.henze@colorado.edu  
Christopher (Chris) Hill, MIT, cnh@mit.edu  
Meemong Lee, JPL, meemong.lee@jpl.nasa.gov  
Junjie Liu, JPL, junjie.liu@jpl.nasa.gov  
Eric Marland, Appalachian State University, marlandes@appstate.edu  
Dimitris Menemenlis, JPL, dimitris.menemenlis@jpl.nasa.gov  

Keywords: Land-Atmosphere Flux 
Ocean-Atmosphere Flux 
Global Flux 

 
Cook-B-01 (2012) 
Project Title: Improving Forest Biomass Mapping Accuracy with Optical-LiDAR Data and Hierarchical Bayesian Spatial Models  

Science Team: Bruce Cook, NASA GSFC, bruce.cook@nasa.gov (Project Lead)  
Andrew (Andy) Finley, Michigan State University, finleya@msu.edu  

Keywords: Land Biomass 

 
Dubayah-03 (2012) 
Project Title: High Resolution Carbon Monitoring and Modeling: A CMS Phase 2 Study  

Science Team: Ralph Dubayah, University of Maryland, dubayah@umd.edu (Project Lead)  
George Hurtt, University of Maryland, gchurtt@umd.edu  

Keywords: Land Biomass 
Decision Support 

 
French-04 (2012) 
Project Title: Development of Regional Fire Emissions Products for NASA's Carbon Monitoring System using the Wildland Fire Emissions Information System  

Science Team: Michael Billmire, Michgan Tech Research Institute, mgbillmi@mtu.edu  
Nancy French, Michigan Tech Research Institute (MTRI), nhfrench@mtu.edu (Project Lead)  
Eric Kasischke, University of Maryland, ekasisch@umd.edu  
Donald (Don) McKenzie, USDA Forest Service, dmck@u.washington.edu  

Keywords: Land Biomass 
Land-Atmosphere Flux 
Decision Support 

Healey-01 (2012) 
Project Title: A Global Forest Biomass Inventory Based upon GLAS Lidar Data  
Science Team: Sean Healey, USDA Forest Service, seanhealey@fs.fed.us (Project Lead)  
Keywords: Land Biomass 

MRV 
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(2012 continued) 
Houghton-02 (2012) 
Project Title: Spatially Explicit Sources and Sinks of Carbon from Deforestation, Reforestation, Growth and Degradation in the Tropics: Development of a 

Method and a 10 Year Data Set 2000-2010  

Science Team: Richard (Skee) Houghton, The Woods Hole Research Center, rhoughton@whrc.org (Project Lead)  

Keywords: Land Biomass 
MRV 

 
Huntzinger-01 (2012) 
Project Title: Reduction in Bottom-Up Land Surface CO2 Flux Uncertainty in NASA's Carbon Monitoring System Flux Project through Systematic Multi-Model 

Evaluation and Infrastructure Development  

Science Team: Joshua Fisher, JPL, jbfisher@jpl.nasa.gov  
Deborah Huntzinger, Northern Arizona University, deborah.huntzinger@nau.edu (Project Lead)  
Christopher Schwalm, Northern Arizona University, Christopher.Schwalm@nau.edu  

Keywords: Land-Atmosphere Flux 

 
Jacob-01 (2012) 
Project Title: Use of GOSAT, TES, and Suborbital Observations to Constrain North American Methane Emissions in the Carbon Monitoring System  

Science Team: Daniel Jacob, Harvard University, djacob@fas.harvard.edu (Project Lead)  
Steven (Steve) Wofsy, Harvard University, wofsy@fas.harvard.edu  

Keywords: Atmospheric Transport 
Land-Atmosphere Flux 
Decision Support 

 
Kasischke-03 (2012) 
Project Title: The Forest Disturbance Carbon Tracking System A CMS Phase 2 Study  

Science Team: Eric Kasischke, University of Maryland, ekasisch@umd.edu (Project Lead)  

Keywords: Land Biomass 
Decision Support 

 
Kennedy-01 (2012) 
Project Title: Integrating and Expanding a Regional Carbon Monitoring System into the NASA CMS  

Science Team: Van Kane, University of Washington, vkane@u.washington.edu  
Robert Kennedy, Boston University, kennedyr@bu.edu (Project Lead)  
Neeti Neeti, Boston University, nneeti@bu.edu  
Scott Powell, Montana State University, spowell@montana.edu  

Keywords: Land Biomass 
Decision Support 

 
Lohrenz-04 (2012) 
Project Title: Development of Observational Products and Coupled Models of Land-Ocean-Atmospheric Fluxes in the Mississippi River Watershed and Gulf of 

Mexico in Support of Carbon Monitoring  

Science Team: Steven (Steve) Lohrenz, University of Massachusetts Dartmouth, slohrenz@umassd.edu (Project Lead)  

Keywords: Land-Atmosphere Flux 
Ocean-Atmosphere Flux 
Land-Ocean Flux 
Decision Support 

 
Miller-J-01 (2012) 
Project Title: In Situ CO2-Based Evaluation of the Carbon Monitoring System Flux Product  

Science Team: John Miller, NOAA Earth System Research Laboratory, John.B.Miller@noaa.gov (Project Lead)  

Keywords: Atmospheric Transport 
Land-Atmosphere Flux 

 
Pawson-01 (2012) 
Project Title: GEOS-CARB: A Framework for Monitoring Carbon Concentrations and Fluxes  

Science Team: David Baker, CIRA Colorado State Univ., dfbaker66@gmail.com  
Stephan (Randy) Kawa, NASA GSFC, stephan.r.kawa@nasa.gov  
Tomohiro (Tom) Oda, Colorado State University and NOAA Earth System Research Lab, tom.oda@noaa.gov  
Steven Pawson, NASA GMAO, Steven.Pawson@nasa.gov (Project Lead)  

Keywords: Land-Atmosphere Flux 
Ocean-Atmosphere Flux 
Global Flux 
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(2012 continued) 
Saatchi-02 (2012) 
Project Title: Prototyping MRV Systems Based on Systematic and Spatial Estimates of Carbon Stock and Stock Changes of Forestlands  

Science Team: Sangram Ganguly, NASA ARC BAERI, sangramganguly@gmail.com  
Nancy Harris, Winrock International, nharris@winrock.org  
Ramakrishna (Rama) Nemani, NASA ARC, rama.nemani@nasa.gov  
Sassan Saatchi, CALTECH/JPL, saatchi@jpl.nasa.gov (Project Lead)  

Keywords: Land Biomass 
Land-Atmosphere Flux 
MRV 

 
Shuchman-01 (2012) 
Project Title: Development of New Regional Carbon Monitoring Products for the Great Lakes Using Satellite Remote Sensing Data  

Science Team: Gary Fahnenstiel, Michigan Technological University, glfahnen@mtu.edu  
Robert (Bob) Shuchman, Michigan Technological University, shuchman@mtu.edu (Project Lead)  

Keywords: Lake Biomass 
Ocean Biomass 
Ocean-Atmosphere Flux 

 
Verdy-01 (2012) 
Project Title: Towards a 4D-Var Approach for Estimation of Air-Sea Carbon Dioxide Fluxes  

Science Team: Robert (Bob) Key, Princeton University, key@princeton.edu  
Ariane Verdy, Scripps Institution of Oceanography, averdy@ucsd.edu (Project Lead)  

Keywords: Ocean-Atmosphere Flux 

 
West-03 (2012) 
Project Title: Estimating Global Inventory-Based Net Carbon Exchange from Agricultural Lands for Use in the NASA Flux Pilot Study  

Science Team: Tristram (Tris) West, Joint Global Change Research Institute, tristram.west@pnnl.gov (Project Lead)  

Keywords: Land Biomass 
Land-Atmosphere Flux 
Decision Support 

 
CMS Projects Funded in 2013 
 

Brown-01 (2013) 
Project Title: Applications of the NASA Carbon Monitoring System: Engagement, Use, and Evaluation  

Science Team: Molly Brown, NASA GSFC, molly.brown@nasa.gov (Project Lead)  
Vanessa Escobar, Sigma Space Corp., vanessa.escobar@nasa.gov  

Keywords: Land Biomass 
Land-Atmosphere Flux 
Decision Support 

 
Cochrane-01 (2013) 
Project Title: Filling a Critical Gap in Indonesia's National Carbon Monitoring, Reporting, and Verification Capabilities for Supporting REDD+ Activities: 

Incorporating, Quantifying and Locating Fire Emissions from Within Tropical Peat-swamp Forests  

Science Team: Mark Cochrane, South Dakota State University/GIScCE, mark.cochrane@sdstate.edu (Project Lead)  
Bob Yokelson, University of Montana, Bob.Yokelson@mso.umt.edu  

Keywords: Land Biomass 
Land-Atmosphere Flux 
MRV 

 
Cohen-02 (2013) 
Project Title: An Historically Consistent and Broadly Applicable MRV System Based on Lidar Sampling and Landsat Time-series (Tested in the US, and applied to 

the US NGHGI reporting system)  

Science Team: Hans Andersen, USDA Forest Service, Pacific Northwest Research Station, handersen@fs.fed.us  
Warren Cohen, USDA Forest Service, warren.cohen@oregonstate.edu (Project Lead)  
Grant Domke, USDA Forest Service, gmdomke@fs.fed.us  
Gretchen Moisen, US Forest Service, gmoisen@fs.fed.us  
Todd Schroeder, US Forest Service, Forest Inventory and Analysis, tschroeder@fs.fed.us  

Keywords: Land Biomass 
MRV 
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(2013 continued) 
Collatz-02 (2013) 
Project Title: Improving and extending CMS land surface carbon flux products including estimates of uncertainties in fluxes and biomass  

Science Team: George (Jim) Collatz, NASA GSFC, jim.collatz@nasa.gov (Project Lead)  

Keywords: Land-Atmosphere Flux 

 
Dubayah-04 (2013) 
Project Title: Development of a Prototype MRV System to Support Carbon Ecomarket Infrastructure in Sonoma County  

Science Team: Ralph Dubayah, University of Maryland, dubayah@umd.edu (Project Lead)  
Anuradha (Anu) Swatantran, UMD, aswatantran@gmail.com  
Maosheng Zhao, University of Maryland, zhaoms@umd.edu  

Keywords: Land Biomass 
MRV 

 
Dubey-01 (2013) 
Project Title: Off-the-shelf Commercial Compact Solar FTS for CO2 and CH4 Observations for MRV  

Science Team: Manvendra Dubey, Los Alamos National Laboratory, dubey@lanl.gov (Project Lead)  

Keywords: Land-Atmosphere Flux 
MRV 

 
Duren-01 (2013) 
Project Title: Understanding user needs for carbon monitoring information  

Science Team: Riley Duren, NASA JPL, riley.m.duren@nasa.gov (Project Lead)  
Kevin Gurney, Arizona State University, kevin.gurney@asu.edu  
Molly Macauley, Resources for the Future, Macauley@rff.org  
Sassan Saatchi, CALTECH/JPL, saatchi@jpl.nasa.gov  
Christopher (Chris) Woodall, USDA Forest Service, cwoodall@fs.fed.us  

Keywords: Land Biomass 
Land-Atmosphere Flux 
Decision Support 

 
Graven-01 (2013) 
Project Title: Quantifying fossil and biospheric CO2 fluxes in California using ground-based and satellite observations  

Science Team: Marc Fischer, Lawrence Berkley National Laboratory, mlfischer@lbl.gov  
Heather Graven, Scripps Institution of Oceanography, hgraven@ucsd.edu (Project Lead)  
Ralph Keeling, UCSD Scripps Institution of Oceanography, rkeeling@ucsd.edu  
Nick Parazoo, UCLA, nicholas.c.parazoo@jpl.nasa.gov  

Keywords: Land-Atmosphere Flux 
MRV 

 
Hagen-01 (2013) 
Project Title: Operational multi-sensor design for national scale forest carbon monitoring to support REDD+ MRV systems  

Science Team: Stephen (Steve) Hagen, Applied Geosolutions, shagen@appliedgeosolutions.com (Project Lead)  

Keywords: Land Biomass 
MRV 

 
Keller-01 (2013) 
Project Title: A data assimilation approach to quantify uncertainty for estimates of biomass stocks and changes in Amazon forests  

Science Team: Paul Duffy, Neptune Inc., paul.duffy@neptuneinc.org  
Michael Keller, USDA Forest Service, mkeller.co2@gmail.com (Project Lead)  

Keywords: Land Biomass 
MRV 

 
Kellndorfer-03 (2013) 
Project Title: Time Series Fusion of Optical and Radar Imagery for Improved Monitoring of Activity Data, and Uncertainty Analysis of Emission Factors for 

Estimation of Forest Carbon Flux  

Science Team: Josef Kellndorfer, Woods Hole Research Center, josefk@whrc.org (Project Lead)  
Pontus Olofsson, Boston University, olofsson@bu.edu  

Keywords: Land Biomass 
Land-Atmosphere Flux 
MRV 

 
Lauvaux-01 (2013) 
Project Title: Quantification of the sensitivity of NASA CMS Flux inversions to uncertainty in atmospheric transport  

Science Team: Thomas Lauvaux, Pennsylvania State University, tul5@meteo.psu.edu (Project Lead)  

Keywords: Atmospheric Transport 
Land-Atmosphere Flux 
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(2013 continued) 
Nehrkorn-01 (2013) 
Project Title: Prototype Monitoring, Reporting and Verification System for the Regional Scale: The Boston-DC Corridor  

Science Team: Janusz Eluszkiewicz, Atmospheric and Environmental Research, jel@aer.com  
Lucy Hutyra, Boston University, lrhutyra@bu.edu  
Charles (Chip) Miller, NASA JPL, charles.e.miller@jpl.nasa.gov  
Thomas Nehrkorn, AER, Inc, tnehrkor@aer.com (Project Lead)  
Crystal Schaaf, University of Massachusetts Boston, Crystal.Schaaf@umb.edu  
Steven (Steve) Wofsy, Harvard University, wofsy@fas.harvard.edu  

Keywords: Atmospheric Transport 
Land-Atmosphere Flux 
MRV 

 
Nelson-03 (2013) 
Project Title: A Joint USFS-NASA Pilot Project to Estimate Forest Carbon Stocks in Interior Alaska by Integrating Field, Airborne and Satellite Data  

Science Team: Bruce Cook, NASA GSFC, bruce.cook@nasa.gov  
Douglas (Doug) Morton, NASA GSFC, douglas.morton@nasa.gov  
Ross Nelson, NASA GSFC, Ross.F.Nelson@nasa.gov (Project Lead)  

Keywords: Land Biomass 
MRV 

 
Stehman-01 (2013) 
Project Title: Developing Statistically Rigorous Sampling Design and Analysis Methods to Reduce and Quantify Uncertainties Associated with Carbon Monitoring 

Systems  

Science Team: Stephen (Steve) Stehman, SUNY College of Environ Sci & Forestry, svstehma@syr.edu (Project Lead)  

Keywords: Land Biomass 
MRV 

 
Vargas-01 (2013) 
Project Title: A framework for carbon monitoring and upscaling in forests across Mexico to support implementation of REDD+  

Science Team: Richard Birdsey, USDA Forest Service, rbirdsey@fs.fed.us  
Kristofer (Kris) Johnson, USDA Forest Service, kristoferdjohnson@fs.fed.us  
Rodrigo Vargas, University of Delaware, rvargas@udel.edu (Project Lead)  

Keywords: Land Biomass 
MRV 

 
West-04 (2013) 
Project Title: Carbon Monitoring of Agricultural Lands: Developing a Globally Consistent Estimate of Carbon Stocks and Fluxes  

Science Team: Tristram (Tris) West, Joint Global Change Research Institute, tristram.west@pnnl.gov (Project Lead)  

Keywords: Land Biomass 
Land-Atmosphere Flux 
Decision Support 
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